Liposomal formulations of glucagon-like peptide-1: improved bioavailability and anti-diabetic effect.
Glucagon-like peptide-1 (GLP-1), an incretin hormone, is recognized to be potent drug candidate for treatment of diabetes, however its clinical application has been highly limited, because of rapid enzymatic degradation by dipeptidyl-peptidase IV. To protect GLP-1 from enzymatic degradation and improve pharmacological effects, liposomal formulations of GLP-1 were prepared using three types of lyophilized empty liposomes such as anionic, neutral and cationic liposomes. Electron microscopic and dynamic light scattering experiments indicated the uniform size distribution of GLP-1-loaded liposomes with mean diameter of 130-210 nm, and inclusion of GLP-1 did not affect the dispersibility and morphology of each liposome. Of all liposomal formulations tested, anionic liposomal formulation exhibited the highest encapsulation efficiency of GLP-1 (ca. 80%). In intraperitoneal glucose tolerance testing in rats, marked improvement of hypoglycemic effects were observed in anionic liposomal formulation of GLP-1 (100 nmol/kg) with 1.7-fold higher increase of insulin secretion, as compared to GLP-1 solution. In pharmacokinetic studies, intravenous administration of anionic liposomal formulation of GLP-1 (100 nmol/kg) resulted in 3.6-fold higher elevation of serum GLP-1 level as compared to GLP-1 injection. Upon these findings, anionic liposomal formulation of GLP-1 would provide the improved pharmacokinetics and insulinotropic action, possibly leading to efficacious anti-diabetic medication.